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This document is to be used to determine how the NRAO PST should treat GBT resources.  We assume 
that the information to be entered in the PST is just sufficient enough that a GBT scientific support 
person could create a configuration definition for the GBT observations.  We note that some of the 
information needed to create a configuration definition will have to come from the “source information” 
and we assume that this information is available.  

There is an inherent danger in using the above approach.  The Configuration Tool was designed to meet 
the needs of most “common” observations.  However, it is expected that advanced observers would come 
up with schemes were the Configuration Tool might not be usable for an observation.  This leaves open 
the possibility that as a proposer, the “rules” laid out in this document for the GBT resources could also 
be insufficient in describing such observations.  However, we note that the Configuration Tool has 
worked for all current observing with the GBT and we accept this risk as being tolerable.

We present the needs of the GBT resources as a series of questions which we should ask the observer. 
These questions are in the order needed to be able to fill in the information needed for a configuration 
definition.  The answers to these questions will allow the PST to sort through a table of allowable 
options.  This table will be maintained by NRAO Green Bank staff and would be the method used to 
update the PST for each proposal cycle.  The current table format is a “straw-man design” and we do not 
expect the final structure will look exactly as presented in this document.  The table presented in this 
document does, however, encapsulate the logic and flow of questions that the final solution should aim to 
mimic.

There are an estimated 1.6 million different combinations of GBT resources.  This is obviously to large 
of a list to present to a proposer using the PST.  We have thought very carefully about the best approach 
to take and have come up with a scheme that minimizes the amount of information that a proposer has to 
enter in the PST – the maximum being about 35 different pieces of information in the worst case.  This 
approach must assume that the proposer has used tools such as the spectral advisor, etc. before beginning 
to enter information in the PST. 

The GBT Resource Specification Table

The GBT resources that could be available will be specified via a table similar to the table at the end of 
this document.  The table consists of 11 columns and roughly correspond to the maximum 11 pieces of 
information that a proposer needs to supply in the PST to make technical reviews of the proposal 
meaningful.  It is assumed that the proposer has already used the “spectral adviser” and other related
tools and know what backends, modes, etc. they will be using when they begin to answer these questions 
in the PST.



As the proposer fills in the GBT resources, the table is to be used to limit the possibilities that the 
proposer needs to make next.  Not all entries in the table will be meaningful.  These entries will be given 
as NA.  The PST will not have to do anything or ask for any inputs for these entries.  When a single value 
is available in the table it will be listed.  If multiple options are available, they will be listed inside of 
squiggly brackets, e.g. {a, b}.

We have made use of acronyms within the Table to make the Table more compact and readable.  Within 
the PST Resource tabs these notations should be expanded out to their full text when presented to the 
proposer.

Step 1:  Ask which backend to use.

The first thing that the proposer must specify is what backend that they wish to use.  This corresponds to 
all the available values in Column 1 of the table.  Once the backend is selected the possible options are 
subsequently limited to a smaller fraction of the table.

The backend notation is as follows:
● CGSR2:  Caltech - Green Bank – Swinburne Recorder 2
● GASP:    Green Bank Astronomical Signal Processor
● BCPM:    Berkeley Caltech Pulsar Machine
● CCB;       Caltech Continuum Backend
● DCR:       Digital Continuum Receiver
● SP:          Spectral Processor
● ACS:        Spectrometer
● Mustang: Mustang
● Mark V: Mark V
● Radar: Radar
● Spigot: Spigot
● Other: Other

If  “Other” is chosen as the backend, then the proposer is expected to provide details in their technical 
justification.

Step 2:  Ask which mode to use for the backend.

If the selected backend has two available modes, such as is the case for the spectral processor, then the 
proposer needs to specify which mode they desire.  For most backends there is only a single mode 
available and the PST should automatically use the value in the table.



Step 3:  Ask which receiver is to be used.

The notation used in the table is:
● 3: PF1 340 MHz (0.290 – 0.395 GHz)
● 4: PF1 450 MHz (0.385 – 0.520 GHz)
● 6: PF1 600 MHz (0.510 – 0.690 GHz)
● 8: PF1 800 MHz (0.680 – 0.920 GHz)
● A: PF2 (0.900 – 1.230 GHz)
● L: L-band (1.15 – 1.73 GHz)
● S: S-band (1.73 – 2.60 GHz)
● C: C-band (3.95 – 5.85 GHz)
● X: X-band (8.0 – 10.0 GHz)
● U: Ku-band (12.0 – 15.4 GHz)
● K1: K-band Lower (18.0 – 22.4 GHz)
● K2: K-band Upper (22.0 – 26.5 GHz) 
● B: all of Ka-band (Ka-band MM-F1, MM-F2 and MM-F3)
● B1: Ka-band MM-F1 (26.0 – 31.0 GHz)
● B2: Ka-band MM-F2 (30.5 – 27.0 GHz)
● B3: Ka-band MM-F2 (26.0 – 39.8 GHz)
● Q: Q-band (38.2 – 49.8 Ghz)
● O: Other

Note that for the CCB, the only possible choice is B which means all three of the Ka-band MMF-F 
choices (B1, B2, and B3) simultaneously.  

The above notation was derived from the notation used by Carl Bignell in scheduling the GBT.  The only 
differences from Carl Bignell's notation are that K has become K1 and K2 and that B can be split into B1, 
B2, and B3.

If “Other” selected for the receiver, the proposers is required to provide all details in their technical 
justification.

Step 4:  Ask how many beams of the receiver are to be used.

The choice is either 1 (single beam) or 2 (dual beam).  Of course, this information should be 
automatically filled in for those receivers that have only one possibility.

Step 5:  Ask what polarization properties are desired.

There are five possibilities:
1. Dual: XL and YR channels.
2. (Q,U): Stokes Q and U
3. (I,Q,U,V): Stokes I, Q, U and V 
4. Summed polarization: Stokes I
5. Single polarization: XL or YR

Note that some backends have a much shorter list of choices that is in the above list.



Step 6:  Ask what bandwidth is to be used.

There could be many options depending on what rows in the table remain allowable depending on 
previous selections.

Step 7:  Ask how many spectral windows are to be used.

Possible values are 1, 2, 4, or 8.  Not all options will be available depending on previous choices.
We will also have the proposer enter the center frequencies or rest frequencies at this point.   The format 
for the table is a two letter code followed by a colon (“:”) and then the number of spectral windows 
possible.  The letter codes stand for:

● CF: Center Frequency, in MHz.
● NA: The observer does not have to enter values as they are fixed.
● RF: Rest Frequency, in MHz.

If NA is specified without a number for the number of spectral windows then this field is to be igonered.

Step 8:  Ask what minimum integration time is required for the science 
to be successful.

This is the first question where the user is not presented with a list of options to select from.  The 
proposer is allowed to fill in any number.  Often, some combination of answers to previous questions will 
define the minimum value a proposer can specify.  The PST should check that the number entered is 
greater than the value listed in the Table.
   

Step 9:  Ask what switching mode is preferred.

The switching mode can be a combination of two sub-modes.  The first sub-mode tells us how the 
switching signals are to be used.  The notion used for these are as follows:

● TP: Total Power
● FSW: Frequency Switching
● BSW: Beam switching

The second sub-mode tells us how the antenna is to be used.  For observations where the proposer will be 
just tracking a source, the second sub-mode will not be specified.  The notation used for these are as 
follows:

● PS: Position Switching
● NOD: Nodding between beams
● SRN: Sub-reflector nodding between beams

So the possible values for the switching mode are TP, FSW, BSW, TP-PS, TP-NOD, TP-SRN, FSW-PS, 
FSW-NOD, FSW-SRN, BSW-PS, BSW-NOD, BSW-SRN.  Not all modes will be available depending 
on previous answers.  



Step 10:  Ask any additional questions.

The notation for the questions to ask are:
● CF: What are the center frequencies in MHz.  (The number of center frequencies must match 

the number of spectral windows.)
● NL: What number of frequency lags are desired?  (Only possible values are 1024 and 2048.)
● NB: What number of bit sampling is to be used?  (Only possible values are 8 and 16.)
● RF: What are the rest frequencies in MHz.  (The number of center frequencies must match the 

number of spectral windows.)  These values do not have to be restricted to be within the 
frequency range of the selected receiver since the velocity of the source may shift the spectral line 
into the receivers frequency range.

● MSR: First ask if the units will be MHz or km/s.  Then have the proposer enter the minimum 
spectral resolution needed?  (The value for the minimum spectral resolution can be any number.) 
[In the future we may request an addition to the PST to make sure that the entered number is 
greater than the allowable resolutions.  However, the requires that extra knowledge needs to be 
added to the PST which is not an immediate need.]

● NPB: What is the minimum number of phase bins needed?  (This value can be any integer 
between 1 and 128.)

● P: Do you have permission from the backend's owner to use this instrument?

Step 11:  Provide notices about the selected resource.

The following lists the notices to be provided to the proposer:
● SC; Only a single channel is available for this receiver. (This applies only to the current 

configuration of the Ka-band receiver.)
● PDP: The proposer will have to provide a VLBI disk pack  for the observations.

  
Importing and Exporting Resource Information

Observers often submit proposals that are very similar to previous proposals that they have worked on. 
Thus it is a with for them to be able to make small changes to resources.  This could be done via an 
import/export option.

One suggested method would be to allow the proposer to have a comma separated list with the entries 
corresponding to the columns in the Table plus one more entry for the resource group name.  This would 
allow the import mechanism to fill-in the entries for the questions as the information is being read in. 
Error checking should be done at this point also.  In exporting a resource or a resource group the proposer 
could specify a file in which the information is written in the same format that the reader requires.

What is likely to change for the available resources

We expect that the number of columns in the Table should be stable for long periods of time.  In the 
future we may need to change the number of columns but we understand that this may require some 



negotiations.  The number of rows in the Table and the contents of each cell within the Table are likely to 
change from one proposal cycle to the next.  

The following items are what we expect to regularly change between calls for proposals.  This list is 
meant to indicate what will usually change.  Other parameters can change but are expected to do so much 
less frequently.

1. Receivers that are available.  
2. Backends that are available.  

Less frequent changes that will happen are
1. Addition of new receivers
2. Addition of new backends
3. Change in receivers frequency range (not noted in the provided table).

 

Use Case Examples

Example 1
The proposer picks Mustang for the backend.  In this case we are now done.

Example 2
The proposer picks the spectral processor as the backend.  Next we must see if they wish to use the 
spectral line or pulsar mode.  Let them pick the pulsar mode.  Then the observer must pick the receiver to 
use.  We will assume that they picked L-band.  The number of beams has a default value of 1 – the 
proposer should be shown this value without being allowed to change it.  Then we must see what 
polarization mode is to be used: Dual,  or Q and U or I,Q,U & V.  We will assume that they choose Dual. 
Next the proposer has to choose which bandwidth they wish to use – we will assume they selected 2.5 
MHz.  The number of spectral windows then has a default value of one and the proposer must enter their 
center frequency in MHz.  Next the proposer must enter a value for the minimum integration time.  This 
can be any number so long as it is greater than the value specified in the table.  If the proposer enters 0.1 
seconds, then in this case an error should be generated and the proposer should be told that the minimum 
allowed integration time is one second.  Next the switching mode has a default value of total power.     

Now lets suppose that the proposer changes their mind and wishes to edit the information entered for this 
resource.  Lets suppose that they decide to change the receiver to S-band.  The PST should attempt to use 
the previous information to fill in as much of the resource, following the above specified steps, as 
possible until it reaches a point whereby the prior value is not longer valid.  In this case all prior values 
should be considered valid.  We are open to other ways of allowing a user to reset answers to previous 
questions and only provide the above as a suggestion.

Example 3

In this example we will assume that the observer picks the spectrometer for the backend.  The mode then 
defaults to spectral line.  We will assume that the proposer selects K1 for the receiver.   This leaves just 
two rows left in the table that are still valid.  So the PST must next ask the proposer if they wish to use a 



single beam or two beams for the observations.  Lets assume that the proposer selects Dual for the 
polarization.  At this point the table is whittled down to a single valid row.   Then the bandwidth, number 
of spectral windows & rest frequencies and the minimum integration time must be entered along with any 
additional questions that need to be asked.


